Hypoxaemia is common in the early postoperative period, but the majority of post-surgical patients are transported to the recovery area without additional oxygen. There is no evidence in the literature to support this practice; recent work indicates that hypoxaemia occurs very early in the postoperative period [1] . We sought to confirm, and to attempt to define risk factors for, the development of early postoperative hypoxaemia.
METHODS AND RESULTS
One hundred and twenty healthy adult patients (ASA categories I and II) were studied following a variety of elective non-cardiothoracic surgery under general anaesthesia. The anaesthetic agents and techniques utilized depended upon the practice of the anaesthetist in charge of the case.
At the end of the operative procedure residual neuromuscular blockade was antagonized and the trachea extubated when adequate spontaneous ventilation had resumed. Oxygen 100% was administered to all patients at a flow rate of 8 litre min" 1 via a Mapleson C system for at least 5 min before transport; at this gas flow there was no significant rebreathing of carbon dioxide as indicated on the capnogram. We assumed also that rebreathing of nitrous oxide was not significant and that 5 min was sufficient time to obviate "diffusion hypoxia". Unobstructed ventilation was ensured at all times. During this time a Criticare Systems 501 portable pulse oximeter was applied to a randomly selected finger and allowed to stabilize for at least 30 s.
Patients were randomly allocated (according to the last digit of the hospital number) to receive either no additional oxygen or oxygen 2 litre min" 1 via a nasopharyngeal catheter during transport to recovery. The supervising anaesthetist for each patient, who was not one of the authors, was unaware of the randomization procedure. Patients who were hypothermic (nasopharyngeal temperature less than 35 °C), shivering or coughing were excluded from the study.
Oxygen saturation (Sa O2 ) was noted at removal of the facemask (time 0), at which time administration of additional oxygen began. 5a o was recorded at 1-min intervals during transport to the recovery area for a period of 10 min; transport included moving the patient from the theatre to the anaesthetic area, transfer onto the ward bed and the journey to the recovery area some 30 m away. The lowest Sa Oi value and the time at which this occurred were noted also. An Sa 0 value less than 90% was regarded as significant desaturation.
Assessment of statistical significance was made using the Chi-square test, significance being accepted at the 5 % level.
There were no significant differences between the study groups in terms of age, sex distribution, duration of anaesthesia, type of anaesthesia or operative site (table I) . Sixty-four patients received additional oxygen during transport to the recovery area. All maintained an Sa 02 greater than 95% for the 10-min study period; the lowest mean Sa Oi was 96.2% 5 min after the start of transport.
Fifty-six patients did not receive additional oxygen during transport to recovery. Although the mean Sa Oj values for this group remained greater than 90% throughout the study period (mean low 92.8% at 6 min), these values were significantly lower from 3 min into the study period than those found in the group who received oxygen. Eighteen patients not given oxygen (32.2%) exhibited an 5a O2 less than 90% during the 10-min observation period (mean low value 88.6% at 6 min); in four patients 5a Oj was less than 85 %. In the subgroup of patients exhibiting significant decreases in Sa O2 , the mean duration of surgery was longer (P < 0.001) and there were one-quarter the number of smokers. COMMENT We have demonstrated in healthy patients profound early decreases in 5a Oj of the same magnitude and over the same time scale as reported in a previous study [1] , in spite of the administration of 100% oxygen for 5 min at the end of the anaesthetic. In a more recent study [3] the authors demonstrated decreases in Sa Oj to less than 90 % in 61 % of their patients and below 85% in 22%, a considerably larger proportion than in this study or that of Tyler and colleagues [1] . The sole predictive factor for the development of immediate postoperative desaturation to emerge from our results was the duration of surgery. This contrasts with other reported work, in which obesity and a history of asthma [1] , or no predictive factors [3] were found. In our study group there were neither asthmatic nor obese patients.
Immediate postoperative hypoxaemia is common, even after relatively minor surgery, is not related to the operative site [3] and probably results from ventilation-perfusion mismatch resulting from dependent atelectasis [4] . The resultant intrapulmonary shunting persists into the postoperative period and may be aggravated in the immediate postoperative period by excessive activity within the expiratory accessory muscles, so that tidal volume encroaches upon functional residual capacity [5] .
Immediate postoperative desaturation may also result from diffusion hypoxia, and hypoventilation secondary to central nervous system depression or inadequate antagonism of neuromuscular blockade. All these factors were excluded in our study; diffusion hypoxia is a transient phenomenon, exhibiting a peak effect at 3 min after withdrawal of nitrous oxide. The existence of the phenomenon has been disputed, as postoperative desaturation may be explained by airway obstruction, ventilatory irregularity or changes in ventilatory volumes [6, 7] .
It is possible also that the pulse oximeter reading may not be accurate. Peripheral vasoconstriction produced by pain or vascular changes during emergence from anaesthesia may produce spurious oximeter readings, but we would expect these to be distributed randomly between groups.
How relevant is postoperative desaturation of this degree? Minor decreases in Sa Ot are more significant to the poor-risk patient, but iatrogenic hypoxaemia to a degree greater than the 5% decrease in Sa Ot seen during REM sleep in normal subjects is undesirable. Oxygen is inexpensive and easy to administer, and should be given to all patients when total transport time is longer than 3 min.
